Potato (Solanum tuberosum L.) is one of the main commodities of food crops in Indonesia that are rich in vitamins, antioxidants, and carbohydrates. One of the most popular varieties of vegetable potatoes and become the leading varieties of producer farmers is Granola. Methyl jasmonate is a hormone known to modulate physiological events in plants such as encouraging tuber formation, functioning in vegetative development and fruit development. This study aims to evaluate the influence of methyl jasmonate on vegetative growth and potato tuber formation. In the fourth weeks, the methyl jasmonate applied with concentrations: 0 ppm (control), 12.5 ppm, 25 ppm, 50 ppm, 75 ppm, and 100 ppm. Measurement of plant height, number of leaves performed at the age of 4 weeks until the age of 7 weeks. The leaf area measured in seven weeks. The height of the plant measured in 4 weeks until 7 weeks. The leaf area measured in 7 weeks. Once the harvest performed, then measure the amount and weight of the tuber. Data were analyzed using ANOVA One way, if the data represent a significant difference, then continued with DMRT with an error rate of 5%. The results showed that methyl jasmonate administration generally had no effect on vegetative growth (plant height, leaf number, and leaf area) of the potato plant. The methyl jasmonate application tends to decrease the number of tubers formed but increases the size and weight of the tubers.
INTRODUCTION
Potatoes (Solanum tuberosum L.) are one of the C3 plant species and a member of the Solanaceae family. Botanically, potatoes represent an annual and herbaceous plant. Potatoes could become the main food commodities in Indonesia besides rice, wheat, and corn. Potatoes have increased along with the population growth. Potatoes carry out several substantial roles as crops. One of them is potatoes as a vegetable with excellent economic value in the world and great potential as nutritious foods. Potatoes contain protein, fat, iron, potassium, phosphorus, vitamin B, vitamin C, and some vitamin A those are good for the body. Many of the compounds of potatoes contribute as the antioxidants (Camire et al., 2009) .
Granola variety is the excellent potatoes and the easiest marketed for Indonesian farmers hence it has been until now recognized. Granola variety is one of the very popular as a vegetable, and still being superior variety among the farmers. Granola variety is dominating potatoes production, with a setting area reaching 80-90% of the crop. This variety is the best choice of the farmers because it is excellent yields, short life cycles, and wide adaptability. The potatoes productions affected by ideal location and adequate care. It also influenced by the varieties of potatoes grown because every potatoes variety produces different potential results (BPTP SUMSEL, 2014) . This variety is relatively susceptible to rotten leaves (Fusarium spp.) and bacterial wilt (Fusarium oxysporum), but it is quite resistant to viruses. Granola's resistance to PLRV (Potatoes Leaf Roll Virus) and PVY (Potatoes Virus Y) contributed to making it successful in Indonesia (De Putter et al., 2014) . In Indonesia, potatoes (Solanum tuberosum L.) are strategic plants as the supply food to support food security. On demands for potatoes, it did not balance with good tuber productivity. Poor tuber, damage caused by plant pests, and unacceptable uses of seeds can affect the crop yields.
The methyl jasmonate knows to modulate physiological events in higher plants, like plant Vol 7, Juni 2019 Biogenesis 25 defense responses to biotic and abiotic stresses, inducing a flowering, and aging. This compound also reported ruling the regulation of morphogenesis plant organ (Wei-Min et al., 2003) . The methyl jasmonate also reported providing a substantial role as a molecule that provides plant defense signals from planteating insects and neurotropic pathogens (Schaller & Stinzi, 2008) . Methyl jasmonate can also trigger the formation of potato tubers. Massive amounts of methyl jasmonate can encourage the accumulation of protein storage. The response of methyl jasmonate and tuberonic acid (one of the methyl jasmonate derivatives) are thought to play a role in the formation of tuber formation.
MATERIALS AND METHODS
This research was conducted in Kledung Regional, Temanggung, Central Java. The elevation of crops is ± 1.138 masl with a maximum temperature of 29°C and the minimum temperature of 18° C. The humidity is about 25-50%. Potato seeds of Granola variety (G4) that used in this research are 36 potatoes with 1-2 cm buds that planted in the mound-planting hole. In the fourth weeks, the methyl jasmonate applied with concentrations: 0 ppm (control), 12.5 ppm, 25 ppm, 50 ppm, 75 ppm, and 100 ppm. The height of the plant measured in 4 weeks until 7 weeks. The leaf area measured in 7 weeks. Treatment of potato plants done by fertilized, watered and suppressed the pests every week. The potatoes harvested in 110 days. Once the harvest performed, then measure the amount and weight of the tuber. Data were analyzed using ANOVA One way, if the data represent a significant difference, then continued with DMRT with an error rate of 5%.
RESULT AND DISCUSSION
In observing the effect of methyl jasmonate on vegetative growth and the formation of potatoes tubers (Solanum tuberosum L. var. Granola) the following results obtained: Aside from being an elicitor, methyl jasmonate known to affect the growth and development process of plants. It can inhibit cell metabolism in significant concentrations while at deep concentrations, it can increase cell division. In Figure 1 shown that the administration of methyl jasmonate tends not to affect plant height. The hormone treatment was given once at the 4 th week. This shows that the one-time administration of methyl jasmonate has not been effective in influencing the growth of potato height (Solanum tuberosum L. var. Granola). The application of methyl jasmonate can inhibit plant growth due to the metabolic activity of jasmonic acid associated with the disruption of biosynthesis and bioactivity of the hormone endogenous gibberellins in plant growth process. Gibberellin hormones in plants can interact synergistically or antigenically with methyl jasmonate and the reduced gibberellin hormone has the potential to inhibit growth (Pang et al., 2006; Kazan et al., 2012) . The numbers followed by the same letters in the column show no significant difference at the level (p≤0.05) (n = 6)
Additions to the number of leaves and leaf area on plants show physiological activity for plant growth and development. DMRT analysis showed that the treatment of variations in the concentration of methyl jasmonate had no significant effect (p≤0.05) ( Table 1 ). This shows that there is no difference between the leaves of potatoes produced. Fang & Kao (2001) stated that the application of methyl jasmonate to rice plants affects leaf aging. Besides that, the presence of jasmonic acid decreased the gibberellins can also be a causative factor for dormancy in the axillary buds so that leaf shoots are stunted.
Leaves are a component and at the same time the place for photosynthesis and transpiration, that determines plant growth (Irwan, 2017) . The biosynthesis of methyl jasmonate occurs in leaves and chloroplasts and peroxisomes are location organelles synthesized by these hormones. Janoudi & Flore (2003) reported that the MeJA application could reduce stem length, canopy density, and area of leaf Malus baccata var. mandshurica. The results showed that the application of MeJA to 100 ppm did not affect the vegetative growth of potato plants of the Granola variety. The numbers followed by the same letters in the column show no significant difference at the level (p≤0.05) (n = 4)
In this study, plants harvested in 110 days after planting (DAP). Potato plants are ready to be harvest when the leaves turn into yellowed or dead and the tuber skin is thick or not easy to peel. The treatment of variations in the concentration of methyl jasmonate has a significant effect (p≤0.05). These show there are differences in the number of tubers and tuber weight in the treatment of methyl jasmonate. The higher the concentration of methyl jasmonate tends to reduce the number of tubers. This may be caused by the MeJA application that done only once so it is less effective in response to the number of tubers. Although the administration of methyl jasmonate reduced the number of potatoes, tubers when viewed from the average weight of plant tubers. The control treatment tended to give the highest number of tubers, but when viewed the mean tuber weight of the control treatment; the methyl jasmonate increased tuber weight.
It reported that jasmonate is structurally similar to tuberonic acid and has strong tuber induction activity (Castro et al., 2000; Debeljak et al., 2002; Gao et al., 2005) . A high proportion of jasmonate can encourage protein biosynthesis in potato tubers (Acosta & Farmer, 2010; Wasternack, 2007) . The same reported by Hasibuan et al. (2015) , that the differentiation of stolon into tubers in potato plants known influenced by the presence of gibberellins at the roots. The presence of gibberellins causes the elongation of the stolen (Rodríguez-Falcón et al., 2006; Muthanna et al, 2017) . Therefore, compounds that exhibit anti-gibberellin activity such as paclobutrazol and cycocel are effective in increasing the number of potato tubers (Tsegaw et al., 2005; Tekalign & Hammes, 2004; Vinod et al., 2010) . This is in line with the hormone gibberellin in plants that can interact synergistically or antigenically with methyl jasmonate (Kazan et al., 2012) . However, the effect of MeJA on other hormones still needs to study. Methyl jasmonate has a strong induction activity of potato bulbs. The tuberculosis of potato plants begins primarily by cell expansion. Methyl jasmonate can trigger tuber cell activities (Ulloa et al., 2002) .
CONCLUSION
The treatment of methyl jasmonate does not affect the vegetative growth, height, leaf number, and leaf area of potato plants. The application of methyl jasmonate tends to reduce the number of tubers formed but increases the size and weight of tubers at a concentration of 75 ppm methyl jasmonate.
